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== Trwong Dai hoc Cong nghé, PHQGHN
- VNU-University of Engineering and Technology FiT

Tai sao khai pha quy trinh ?

-Mb hinh quy trinh: yéu t6 lgi thé canh tranh
-Nhu cau tw ddong hoéa mo hinh héa quy trinh nghiép vu
-Khai pha quy trinh v&i Viét Nam
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“Process Mining: Data Science in Action”. Wil van der Aalst

“Data science is a hot topic, that’s proved by the large number of applications
for this free online course (Massive Open Online Course, MOOC) by TU/e.
The course now has more than 20,000 participants from 165 countries

05 November 2014
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“loE: Di¥ liéu sw kién dwoc sinh ra tir rat nhiéu nguon dwoc két noi

Internet ”. “IoE 1a thanh phan cua loC, IoP, loT, loL

*loC: moi UGC nang cao tri thirc vé& chi dé cu thé (web pages, articles,

encyclopedia nhw Wikipedia, YouTube, e-books, newsfeeds, v.v.),

*loP: moi di liéu vé twong tac xa héi (e-mail, Facebook, Twitter, forums,

LinkedIn, v.v.),

loT: moi dbi twong vat ly két ndi mang (moi th& c¢6 dinh danh duy nhat +

hién dién trong mét cau trac twa Internet),

eloL: moi di¥ liéu c6 thudc tinh dia ly/khdéng gian dia ly. Thiét bi di ddng

(nhw smartphone) tdng nhanh sw kién c6 dinh vi va chuyén déng).

[Aalst16] WMP Van der Aalst. Process Mining: Data Science in Action (279 s
edition). Springer, 2016
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Trinh dé canh tranh cta nén kinh té

e Gi0¥i thiéu
* Ba muc trinh d canh tranh kinh té: dinh huéng yéu to co ban,
dinh hwdng hiéu qua, dinh hwdng déi maoi
= Hai mwrc phu xen gilra ba mwc chinh

e Nén kinh té dinh hwéng yéu té co ban
= factor-driven economy
= Gia tri thépr(téi nguyén thién nhién va lao dong don gian) 1a nén
tang chi phdi lgi thé canh tranh va xuat khau
= rat nhay cdm vé&i chu ky kinh té thé gidi, gia ca hang héa, va bién
dong ty gia

World Economic Forum (2015). The Global Competitiveness Report 2014—2015



=2 Quy trinh NV: mét yéu t6 canh tranh

e Nén kinh té dinh hwé&ng hiéu qua
= FEfficiency - Driven Economy
= Loithé do tao ra san pham va dich vu tién tién hon rat hiéu qua
Pau tw manh co sé ha tang hiéu qua,
quan ly chinh quyén than thién véi doanh nghiép,
wu dai dau tw manh,
nang cao ky nang
va tiép can t6t v&i ngudn vén dau tw nham cai thién I&n vé nang suét

e Nén kinh té dinh huwéng doi moi
= jnnovation-driven economy
= canh tranh béng cac san phém, dich vu m&i va/hoac doc dao

= cac cong nghé mé&i nhat va/hoic cac quy trinh san xuit/mo
hinh kinh doanh tinh vi nhat

= Khu vie dich vu ¢6 ty trong cao trong nén kinh té
= kién cwong trwdce nhivng cu sdc tlr bén ngoai

FIGURE 6.19 Cocreation-oriented management in pursuit of a series of
positive service interactions. Qui14
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Canh tranh kinh té quoc gia tai ASEAN

GLOBAL COMPETITIVENESS INDEX

| I

Basic requirements Efficiency enhancers Iinnovation and sophistication
subindex subindex factors subindex

Pillar 5. Higher education and

Pillar 1. Institutions Pillar 11. Business sophistication
training

Pillar 2. Infrastructure Pillar 6. Goods market efficiency Pillar 12. Innovation

7 bor market efficiency
Pillar 3. Macroeconomic Pilar 7. Labor market efficiency

enviroament Pillar 8. Financial market
development
Pillar 4. Health and primary Pillar 9. Technological readiness
education
Pillar 10. Market size
Viét Nam, Lao, Thai Lan, Indonesia, Malaysia Singapore
Cam-pu-chi-a, Myama L Timor-Leste
Philippiness | [

K ey for

innovation-driven
economies

Key for Key for
factor-driven efficiency-driven

eoNnomies economees

= C6t tru: Business sophisication

e Vit Nam
= Thudc nhém nuée thdp nhat khu vuc va thé gioi
= HGi nhap: két hop cac cot tru
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Quy trinh nghiép vu va mé hinh héa QT

e Van dé thuat nglr

“Business”: kinh doanh/nghiép vu

“nghiép vu”: toan dién khéng chi kinh doanh
“process”: qua trinh/quy trinh

“quy trinh” : dan dat hanh déng

e MO hinh QTNV

Quy trinh nghiép vu: moi nghiép vu (HTTT) trong tb chirc

M6 hinh quy trinh: biéu dién QTNV. “hiéu” va “cong tac hanh ddng”.
T6 chirc nhd: Ngam hiéu dé cong tac hanh déng. “Van hoa té chirc”
T6 ch&c vira va I&én: nhiéu QTNV, QTNV phic tap hon, nhiéu
nguwoi hon — mo hinh trén ngoén ngir bieu dien QTNV

M6 hinh QTNV: s dung rdng rai, tai nguyén g/trong moi té chirc

Hoat dong lién td chirc: hanh déng dung — thda thuan twong tac
chung (B2B)
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Vong doi quan ly quy trinh BPM

Chan doan/
{ Diéu chinh },._\‘\\ yéu ciu ,?D-C%I :
A v thao luan N Phan tich

hiéu nang

\ V |- _______ :- hIéU SaU
. — |
== ) = (o)
| L]

lam tai liéu )

Cau hinh/
hoan tat

Gi¢i thiéu

Vong d&i BPM qua nam giai doan quan ly quy trinh
Thiet ké (design/redesign), cau hinh/hoan tat (configuration/
implementation), ban hanh/giam sat (enactment/monitoring),
dieu chinh (adjustment), chan doan/yéu cau (diagnosis/
requirements).
Diéu chinh dugc coi la giai doan con cua ban hanh/giam sat. ban
hanh/giam sat c6 khoang thoi gian dai.
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£t Cac giai doan trong vong doi BPM
e Thiét ké

= M6t mé hinh dwoc thiét ké. MO hinh hdoa quy trinh
e CAu hinh/thi hanh

= Pwa md hinh thiét k& — mét hé thong thuec thi

= M6 hinh WFM/BPM (d6 san sang thuwe thi cao): dién ra nhanh; mé

hinh chwa sdn sang thwc thi phai 1ap trinh (hardcode): ton thoi
gian/cbng suc

e Ban hanh/giam sat
= Hé thdng dwoc thi hanh va bat dau duwoc gidm sat
= Nguwdi quan ly: gidm séat phat hién bd phan can diéu chinh, néu cé
di t¢i giai doan diéu chinh
e Diéu chinh
= QT khéng dwoc thiét ké lai, phan mém mai khdng dworc tao

* rang buéc sin c6 (tham so hé thonq) dwoc dung dé diéu
chinh/cau hinh lai QT

11
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£t | Cac giai doan trong vong doi BPM

e Chan doan/yéu cau
= danh gia QT va giam sat yéu cau ma&i ndi do thay dbi méi trwong
cda QT (vi du, thay dbi chinh sach, luat, canh tranh)
= Hiéu suat kém (vi du, khéng cé kha nang dap rng murc dich vu)
hodc yéu cau méi do méi trwdng dat ra
= L3p lai vong d&i BPM bat dau tir giai doan thiét ké lai

e Vaitro cia moé hinh QT va di liéu
= M5 hinh QT déng vai trd cht dao trong cac giai doan thiét ké (lai)
va cau hinh/thwc hién
= di liéu ddng moét vai trd chua dao trong cac giai doan ban hanh/
giam sat va chan doan/yéu cau

e Két noi gilbka moO hinh QT va dir liéu
= Hinh vé&: BPM chwa c6 két ndi git)a mé hinh QT va di liéu
=  Gan day: mét vai két ndi thwe sw gitra thwe hién QT va thiét ké QT
= hau hét trwdng hop: chan doan/yéu cau khong dwoc hd tro mot
cach cé hé thdng va lién tuc. Van dé nghiém trong/thay déi bén
ngoai Ién méi kich hoat mét lan Iap vong doi — KPQT

12



Mo hinh hdéa quy trinh [Aalst16]

e N&i dung md hinh héa QTNV
* Khéi tao, cai tiép md hinh QTNV
= Hoat ddng tat yéu ctia moi td churc.

o Mo hinh héa QTNV: tiép can truyén thong

Bb phan cua khoa hoc quan ly (management science)

= Quan ly tAc nghiép bao gdm van tru hoc (operation research)

= Dung md hinh toan hoc: QH tuyén tinh (linear programming), 1ap
KH dw an (project planning), m6é hinh hang doi (queueing
models) v.v.

= Thua cbng, dwa trén kinh nghiém hoac ké thira

= Cac cdng cu ho trg “dwa trén may tinh”

13



Tiep can truyén thong: dac diem [Aalst16]

e Pé tao mo6 hinh tot
=  Co tinh nghé thuat hon la khoa hoc
< Diém chung cia QLQTNV (BPM) va QLPH (OP)
< Kho khan va dé bj I8i

-—"‘—'——\/"’t 2
con nguoi - o e té churc
. . quy trinh Thé qioi S
may moc kinh doanh g tai lieu

;”_A

(Cac) Hé thdng théng tin

M& hinh mé phong
dong diéu khién
k________/‘
thu thap két qua = thu thap di¥ liéu
mé phong dé tra & D liéu/luat va mé hinh

cho cac cau hdi "néu-thi” ~—— —— bang tay

tai nauvén/
\'——Ed-‘__bpf:_—;—"/

Quan niém cb dién vé mé hinh héa: Trong tam Ia 6n dinh trang thai va mé

hinh dwoc lam bang tay o



L6i tao mé hinh bang tay

AT

e M6 hinh mé ta phién ban ly twong hda thuc tai
Tap trung: “hanh vi chuan” / “hanh vi mong mudn”

“M6 hinh chi can bao géi 80% truworng hop gia dinh” (don gian héa)
Khéng nhan thirc dwoc Iéch lac xay ra: nhan thirc co tinh thién vi
M& hinh thd cdng ¢6 tinh chd quan: chi yéu do muc dich “dé hiéu”

e Khéng nam bat day du hanh vi con nquoi
= M6 hinh toan hoc don gian
% ¢c6 thé dd md hinh héa may moéc/con ngwei trong day chuyén
lap rap;
¢ Khéng did moé hinh héa sw tham gia con ngwéi véi do wu tién
phtrc tap trong quy trinh phtrc tap
= Nhan vién trong quy trinh phtrc
» khéng thé phan bd quan tam toan bd quy trinh: mirc dd ddng déu
< khong thé v&i nang suat khong dbi: cdng viéc khé mat nhiéu thoi
gian va so gi® hiéu qua it hon (Quan sat trong hau hét qua trinh:
Luat Yerkes—Dodson)

15
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Luat Yerkes—Dodson (Yerkes—Dodson law)

Manh = .
| -~ T Baitoin dé
/ Tap trung y dinh,
/ nhé vinh curu,
/ dieu hoa so hai
Bai toan khé
Tac dong
quan tam bi phan chia,
nhé tam thoi, ra quyét dinh
~va da nhiém

v

Thap Cao
Kich thich

Hiéu nang

Luat Yerkes—Dodson: nang suat (Performance) tang khi tang kich thich
(Arousal) vé sinh Iy hodc tinh than, nhwng chi dén mot diém nhat dinh. Khi

murc dd cla kich thich tré nén qua cao thi nang suat lai giam.
16



AN u

@ | L&i tao mé hinh bing tay

AT

~
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e L&i pho bién khi tao md hinh bang tay

= Mo hinh & mét do triru twong sai

» Phu thudc vao: (i) di¥ liéu vao; (ii) cau hdi can dworc tra 10

Qua triru twong: khéng tra 1&i dwoc cau haéi lién quan

Qua cu thé: khdng dat dwoc cau tra i/ qua phire tap dé hiéu

Vi du: Kho ¢6 hang ngan phu ting. Mé hinh héa moi phu tung: (i) “hap

dan” mé phdng so sanh céac chinh sach kiém ké khac nhau; (i) “khéng
phu hop” néu khdng can mé ta chi tiét phu tung cu thé.

< Khé khan (i) khi thay déi mre triru twong cla mdt md hinh; (i) Cac cau
hdi xuat hién lai & mirc ¢ dong rat khac nhau.

= Ban luan
» Con co6 cac 16i khac khi tao mé hinh bang tay
% M6 hinh cé gia tri tién doan tot va lam kh&i dau dé thiét ké lai: Chi do

chuyén gia giau kinh nghiém (nha thiét ké/nha phan tich)

e Nhu cau tw déng héa thiét ké, cai tién mo hinh

nghiep vu 1 khac phuc cac han ché
= Thiét ké, cai tién (thiét ké lai) mé hinh quy trinh

= Khai pha quy trinh: Tw dong hoa

’0 00

00

e

*

&

L)

*%
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D | Vai trd cua khai pha quy trinh

T

- Busin Pr Managemen
Business Process Management i M b

(Process mining\ [ Workflow Management R

f Workflow Management \ software System (e.g. YAWL)
System LG PO I e eeeeeeeeeeeeeeeeaana

Design =scheduling support
- lightweight interacting workflows
/ \ Design
Diagnosis -~ Configuration ,

Diagnosis - Confguratlon

™\ PN

eontrol Execution J \ y Control Execution

= Quan ly quy trinh nghiép vu (tw déng héa): Vong ddi hé (pha chan

doan: Diagnosis) theo tiép can truyén thong (trai), vong doi khép kin
theo tiép can khai pha quy trinh (phai)

[Mans11] Ronny Mans. Workflow Support for the Healthcare Domain. PhD Thesis,

Eindhaven lInivarcitv of Technalaav 2011



@ | Ppidu kién cho khai pha quy trinh

AT

e D liéu
= M6 hinh truyén thong: Thu thap bang tay.
= Hién tai: Quy trinh NV dwoc thi hanh bang cac HTTT, ghi nhan div
liéu vao cac log file. Nhat ky sw kién (event log).
* Philips Healthcare giam sat thiét bj y té do cong ty san xuat (vi du, may X-
quang va may quét CT) trén toan thé gidi.

% ASML co nhat ky 16i HT in thach ban khoang 15.000 SK/may/ngay.

= C4c t6 chirc chia sé cac nhat ky sw kién
= Big data

e COng dong va codng cu
= Cong dong khai pha quy trinh (Phan 1)
= (CO6ng cu khai pha quy trinh: ProM

19



Viét Nam vé&i Khai pha quy trinh

AT

o Nghl quyét s6 19/NQ-CP ngay 18/03/2014

Vé nhirng nhiém vu, giai phap cha yéu cai thlen maoi trwrong
kinh doanh, nang cao nang lwc canh tranh quoc gia

= “r(t ngan quy trinh xt ly”, “Cai cach quy trinh”, “Don gian héa quy
trinh”..

e Nghi quyét sO 19/NQ-CP ngay 12/03/2015

= Vé nhirng nhiém vu, giai phap chu yéu tiép tuc cai thién méi
trwwng kinh doanh, nang cao nang lwc canh tranh quéc gia
hai nam 2015 - 2016

= P4y manh tng dung cdéng nghé théng tin trong cac nganh, linh
vire sén xuat kinh doanh va doi séng, coi day la phuong thirc phat
trién méi dé déi méi quy trinh quan ly, sédn xuét kinh doanh,
néng cao ndng luc canh tranh cua sén phdm, doanh nghiép, cla
quéc gia

e Nghién clru vé khai pha quy trinh tai Viét Nam
= Khung nhin khoa hoc va cdng nghé dbi v&i cac nghi quyét 19
= Trién khai ap dung khai pha quy trinh trong twong lai 20

7 13




== Trwong Dai hoc Cong nghé, PHQGHN
- VNU-University of Engineering and Technology FiT

Khai pha quy trinh la gi va
la mét chu dé thoi sw ?

-Khai niém khai pha quy trinh

-Khai pha quy trinh va khoa hoc di liéu
-Mién &ng dung lgi thé

-Cong dong khai pha quy trinh

21
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Khai niéem Khai pha quy trinh

process model analysis
(simulation, verification, etc,)

problems and solutions

performance-oriented questions,
suojjnjos pue swajqoad
‘suopysanb pajuaiio-asue||dwos

data-oriented analysis (data mining, P ampu /AT AELCAVEEE BamA= T PUREES
X . . i X "-'MJIC' rart : ‘...-#“"\' \.*‘\%
machine |earning, business intelligence) A ~ yaal 1

i -t 1D a Y - AT WA

<PT moé hinh quy trinh><KPQT> <PT dwa trén DL>
PT dwa trén DL (KPDL, hoc may, TMKD): PT hwéng dén quyét
dinh & mau riéng 1&, khdng toan bd QT (t&» dau dén cudi: E2E)

e PTMHQT (Business Process Management: BPM va Workflow
Management: WFM) phan tich va tang cwdng QT E2E s dung
tri thirc tir CNTT va khoa hoc quén ly 1ay md hinh QT trung tam

o KPQT tich hop hai “vi tru” trad I&i vé hiéu nang va tuan tha

[Aalst13] Wil M. P. van der Aalst (2013). Decomposing Petri nets for process mining: A generic

approach. Distributed and Parallel Databases 31(4): 471-507
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KP quy trinh: cau n

[Aalst16]

Khoa hoc quy trinh: quan ly quy
trinh nghiép vu (QTNV), cai tién
QTNV, tw dong quy trinh va quan ly
dong cdng viéc, phwong phap hinh
thire va ly thuyét trong tranh, ngéu
nhién, t6i wu hoa, quan ly diéu
hanh va vén tru hoc

~
process
mining

process
science

formal methods ~
& concurrency [
theory '
/' automation
| & ’
[ workflow
. manage- /
||‘ menf Y,

data
mining  _ %

/

machine

y

oi KHDL&KH quy trinh

statistics

algorithms ™,

privacy,
security,
law &

J/soclal

>

data busmess
b= models &

N

/visualization

& visual

“_analytics

/

/

R "'.
N\ distributed

A\ systems |
| databases, E

.\_/ ’,,"/
Khoa hoc dir liéu: hoc may, khai
pha di¥ liéu, thuéat toan, thong ké, bao
mat-an ninh-luat va dao dirc, khoa
hoc hanh vi/xa hdi, mé hinh kinh
doanh va tiép thi, trec quan hoa va

han tich trirc quan, hé thong phéan
an, phéan tich dw bao

23



D | Triét ly “dwdng mon” [Aalst11]

AT

e Khai niém khai pha quy trinh
" Process Mining: chiét xuat thong tin c6 gia tri, lién quan dén quy
trinh t&r nhat ky sw kién, bd sung tiép can hién cé dé quan ly quy
trinh nghiép vu
= Két hop gitra khai pha di liéu va quan ly quy trinh nghiép vu

e Triét ly “dwdng mon” cua khai pha quy trinh
= Puwdng mon (desire line) / dwdng xa hoi (the social trail)
= duwoc hinh thanh t&r x6i mon béi bwdc chan ngwdi hoac dong vat
= “Dwdrng mon la ngan nhat/thuan tién nhat gitra hai diém
= X6i mon cang cao < S dung cang thwdng xuyén
= Hanh dong trong kinh doanh hinh th’énh dwong mon kinh doanh ~
nhat ky sw kién phan anh quy trinh tét/thuan tién

24
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Khai pha quy trinh trong thi hanh
Quan niém ] [ Nhap vai/Mai truong |
, - Diéu khién
Mé hinh | Trien khai Nh3p vai Hé théng.
diéu hanh diéu hanh thdng tin
/'—:—:_. Ho tro .
Thiét ké ‘Mo ta '
@ giao thirc
H B ] - - /kiém toan
e AL Coso | Khai pha quy trinh . i N
S - - - Phan tich - ~\
Tang curong —
-
Mo hinh Gia tang .
phan tich Nhat ky
- su ki€én
So sanh
-
- E
Khoi tao
Quan sat |
_

e Khai pha quy trinh khép kin tw ddng héa vong
doi quan ly mé hinh quy trinh

= B0 cbng cu tw dong hoa

25



Khai pha quy trinh & théng minh kinh doanh

Thong minh kinh doanh (business intelligence: Bl)

Thong minh quy trinh (process intelligence)

e MOi quan hé
= Khai pha quy trinh € Thong minh quy trinh € Théng minh kinh doanh
= Khai pha quy trinh: Phat hién, Phu hgp, Tang cwdng

26



@ | Mién wng dung dién hinh

T

e Dac trung

= Mién &ng dung: linh hoat cao, can doi hiéu nang va tuan thu

= Cham soc strc khde, quan ly quan hé khach hang, vién thdong, san
xuat céng nghiép, v.v.

= Vi du: phan tich cac quy trinh diéu tri tai cac bénh vién, cai tién
quy trinh dich vu khach hang ctia mdt cdng ty da qubc gia, hiéu
dwoc hanh vi duyét web cua khach hang s&r dung trang web dat
vé, phan tich that bai cia mot hé thong x& ly hanh ly, va cai thién
giao dién nguwdi dung cua mét may X-quang.

e Mién rng dung lgi thé: Y té
= Cham ség sirc khoe [Mans15]: muc dich khéng la phan tich dir
liéu ma dé cai thién quy trinh cham séc sirc khoe

27



Khai pha quy trinh trong y té

FiT

healthcare reference model [ eventlogs — h
\ 120+ classes /E E process
describes guides == discovery
=] —
= =
1= |[=n

o J

(
"Q@@" T replay
/ (for conformance

behavioral models B
process models, nules, guidelines, V\ analysis, prediction, etc.)

\ protocols, etc. /

\ L conformance bottleneck insights reengineering
diagnostics nerformance identification suggestions
predictions o< diagnostics deviations recommendations

[Mans15] Ronny S. Mans, Wil M. P. van der Aalst, Rob J. B. Vanwersch. Process Mining
in Healthcare: Evaluating & Exploiting Operational Healthcare Process.
Springer, 2015
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Cdéng dong khai pha qua trinh

. Wil van der Aalst

DHCN Eindhoven (Eindhoven Univ. of Technology (TU/e))
Khéi xwéng va duy tri phat trién khai pha qua trinh

Master's thesis “Specificatie en Simulatie met behulp van ExSpect”
Déac ta va mé phong béi ExSpect, 1988
P h D t h e S i S ¢
¥, 1992
Nha khoa hoc Tin hoc ngoai My cé chi sd h-index cao th hai: 101
(9/2013, 94: 5/2013) http://www.cs.ucla.edu/~palsberg/h-number.html

T chrc nghé nghiép vé khai pha qua trinh
. . phong phu:

cac bai bao,

luan an Tién sy

[Http] http://www.processmining.org/publications/phd

bd cong cu PRoM va cac cong cu khac

cac tap di¥ liéu nhat ky sw kién: modt phan tr hon 100 t6 chire

- Tuyén ngdn vé khai pha qua trinh
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H-index cua WMP Van der Aalst

The h Index for Computer Science
by Jens Palsherg

In this paper, J. E. Hirsch, Dept of Physics, UCSD, proposes "the index b, defined as the number of papers with citation number higher or equal to b, as a useful index to characterize the scientific output of a researcher."

Here is a partial list of computer science researchers who each has an h index of 40 or higher according to Google Scholar. The list has about 1,000 entries and includes 1 Nobel Laureate, 34 Turing Award winners, 73 members of the Nati
Engineering, 19 members of the National Academy of Sciences, 335 ACM Fellows, and 183 IEEE Fellows.

One can wonder how large a percentage of computer scientists are on the list. In May 2016, DBLP listed about 1.7 million authors of computer science papers. So, we can estimate that ( 1,000/ 1.7 million ) = 0.06 percent of computer scis
Send comments, corrections, and new entries to Jens Palsberg. I made the most recent update on Mar 19, 2016.

I do maintain the list: mostly, I add people and update numbers upon request and when I happen to notice a high h index. Some of the numbers on this page are the results of counting efforts by the listed people themselves. I have compute
myself by comparing output from Google Scholar with other listings of research papers, such as from personal webpages or DBLP. Whenever I notice that a person listed on this page has an entry on Google Scholar Citations, I create a lin

Several websites provide easy-to-use interfaces for computing an h index, including scHolar index and Harzing’s publish and perish.

161 Herbert A. Simon (CMU), Nobel Laureate, Turing Award, ACM Fellow

154 Anil K. Jain (Michigan State U), ACM Fellow, IEEE Fellow, [EEE Technical Achievement Award, Member of the National Academy of Engineering

132 Terrence Sejnowski (UCSD), IEEE Fellow, Member of the National Academy of Engineering, Member of the National Academy of Sciences, Member of the Institute of Medicine, [EEE Frank Rosenblatt Award
131 Jiawei Han (UTUC), ACM Fellow, IEEE Technical Achievement Award

126 Takeo Kanade (CMU), ACM Fellow, IEEE Fellow, Member of the National Academy of Engineering

126 Scott Shenker (Berkeley), ACM Fellow, IEEE Fellow, Member of the National Academy of Engineering

124 David Haussler (UC Santa Cruz), ISCB Fellow

124 Philip S. Yu (UIC), ACM Fellow, IEEE Fellow, [EEE Technical Achievement Award

118 Hector Garcia-Molina (Stanford), ACM Fellow, Member of the National Academy of Engineering

118 Geoffrey E. Hinton (U Toronto), Fellow of the Royal Society, Member of the American Academy of Ats & Sciences, Fellow of the Royal Society, FRSC, [EEE Frank Rosenblatt Award

114 Jack Dongarra (U Tennessee), ACM Fellow, [EEE Fellow, Member of the National Academy of Engineering, SIAM Fellow, AAAS Fellow

113 Don Towsley (U Mass, Amherst), ACM Fellow, IEEE Fellow

112 Wil van der Aalst (TU Eindhoven), Member of Academy of Europe (Academia Europaea), Member of the Royal Netherlands Academy of Arts and Sciences, Member of the Royal Holland Society of Sciences and Humanities
112 Steven Salzberg (Johns Hopkins U), AAAS Fellow, ISCB Fellow

111 Tomaso Poggio (MIT)

110 Deborah Estrin (Cornell NYC Tech), ACM Fellow, IEEE Fellow, Member of the National Academy of Engineering

110 Sebastian Thrun (Stanford), Member of the National Academy of Engineering

109 Tan Foster (Argonne National Laboratory & U Chicago), ACM Fellow, AAAS Fellow, BCS Fellow

108 Stephen Grossberg (Boston University)
108 Michael I. Jordan (Berkeley), ACM Fellow, IEEE Fellow, AAAS Fellow, AAAI Fellow, Member of the National Academy of Engineering, Member of the National Academy of Sciences, Member of the American Academy of Arts &

Fellow
July 30, 2016
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T6 chirc nghé nghiép

IEEE CIS Task Force on Process Mining

Trace: * minutes bpm 2015

Index

Home
Members
Organizations
People
Countries
News
Events
Process Mining Manifesto
Process Mining Movies
Process Mining Event Logs
Process Mining Case Studies
Process Mining Dissertation Award
XES Working Group
Participants
Documents
Contact

Minutes of the Annual Meeting IEEE Task Force on Process Mining at BPM 2015 in Eindhoven

Monday August 31th, 2015, 16.00-18.00
University of Innsbruck, UniversitatsstraBe 15, 6020 Innsbruck, Austria

About 40 people joined the annual meeting. Moreover, 60 people joined the process mining reception organized by the taskforce on Sunday.

*#|Slides of the meeting

Please check the action points. Being part of this task force requires active participation!

1) Welcome and Overview of the IEEE Task Force on Process Mining

Short summary of the goals for the task force.

2) Overview of Activities 2014-2015 (Wil van der Aalst)

See the slides for the many activities that took place. Some highlights:

* another successful BPI workshop with record numbers of participants (65) and submissions,
« the BPI challenge providing datasets widely used by PM researchers and also used in education/training,
* the process mining MOOC with 68.000 registered participants,

« the LinkedIn group (number of members more than doubled over the last year),

a tha 14th tranclatinn Af tha DM manifacta in Thai

https://www.win.tue.nl/ieeetfpm/doku.php?id=shared:minutes_bpm_ 2015



Giai thwéng luan an Tien sy

IEEE CIS Task Force on Process Mining

Tace: » b2st dissentation award 2015 Show pagesource

Best Process Mining Dissertation Award 2015

The Best Process Mining Dissartation Award is awarded by the IEEE Task Force on Process Mining to an outstanding PAD thesis focused on the area of business process inteliig
mining and/or the innovative use of process mining techniques for solving practically relevant problams,

search =, The award is particularly dedicatad to works contributing to research in the area of process

With this award, the IEEE Task Force on Process Mining wants to draw attention to excellent works by young reszarchers and promote the reszarch area as a whole.

Index

Winner 2015 - Jorge Munoz-Gama - Conformance Checking and Diagnosis in Process Mining

Y [ et oty ety e, RS

Members
Organizztions
People
Countries . .

s Call for Nominations 2015

e e

Process Mining Manifesto

Proozes Mining Modks

Proczss Mg Eient Loge The Best Process Mining Dissertation Award 2015 will be conferred by the IEEE Task Force on Process Mining to the winner during the mesting of the IEEE Task Force on Process Mining at the 13th Int. Confarence on Business Process

Proczss Mg Caze Sudkes Management in Innsbruck, Austria on 31st August 2015. As part of this event, the recipient will be invited to give a presantation on the main results of the thesis in a form suitable for the event and audience.

Process Mining Dissertation Award

XES Working Grou The szlected thesis will also be recommended for publication as a monograph in the LNBIP szries published by Springer. Further, the Dissartation Award will be accompanied by a monetary prize of 1,000 EUR.
Particlpants

The winner of the 2014 Best Process Mining Dissartation Award is Jorge Munoz-Gama for his PhD thesis entitied “Conformance Checking and Diagnosis in Process Mining”.

Below you find the call for nominations for the year 2015, which you can also %|download as .pdf.

Documents
Contact Which theses can be nominated?

¢ The call for nominations refers to PhD theses which have been successfully defended (and the PhD title awarded) in the period between 1 Jan 2013 and 31 Dec 2014. Nominations for theses that fall outside this pariod will not be
taken into consideration.

¢ The thasis must b= written in English.

How to submit a nomination?
1. APhD thesis is nominated for the award by their supervisors. A nomination should consist of an electronic version of the thesis itsalf, accompanied by a brief letter (1 or 2 pages) from the supervisor describing wity the thesis should be considered for the award.
2. Nominations should highlight the quality and impact of the work. The nominator may include a pointer to reszarch work influenced by the results of ths nominated thesis, and citations to the thesis or derived works, where available.

3. Submissions should be s2nt to the Award Oroanizers at the followina email addresses: Dirk Fahland. Antonella Guzzo. Marcelio La Rosa.

http://www.win.tue.nl/ieeetfpm/doku.php?
id=shared:best process mining dissertation award 2015
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@ | Héi nghi khoa hoc BPM

Business Process Management

> Home > Conferences and Workshops ® v modern | = | v Trier 1

Business Process Management 2015: Innsbruck, Austria

mALRL

[ IRORE

]

C%J

Hamid Reza Motahari-Nezhad, Jan Recker, Matthias Weidlich:
Business Process Management - 13th International Conference, BPM 2015, Innsbruck, Austria, August 31 - September 3, 2015, Proceedings.
Lecture Notes in Computer Science 9253, Springer 2015, ISBN 978-3-319-23062-7 [contents]

Jan Mendling, Jan vom Brocke:

Proceedings of the Industry Track at the 13th International Conference on Business Process Management 2015 co-located with 13th
International Conference on Business Process Management (BPM 2015), Innsbruck, Austria, September 2015. CEUR Workshop Proceedings
1439, CEUR-WS.org 2015 [contents]

Florian Daniel, Stefan Zugal:
Proceedings of the BPM Demo Session 2015 Co-located with the 13th International Conference on Business Process Management (BPM 2015),
Innsbruck, Austria, September 2, 2015. CEUR Workshop Proceedings 1418, CEUR-WS.org 2015 [contents]

Business Process Management 2014: Eindhoven, The Netherlands (Haifa, Israel)

Due to the unstable situation in southern Israel, BPM 2014 was relocated from Haifa to Eindhoven, The Netherlands

BRI R

[ SIRONC

<

Cf“;

Cf“;

Shazia Wasim Sadiq, Pnina Soffer, Hagen Volzer:
Business Process Management - 12th International Conference, BPM 2014, Haifa, Israel, September 7-11, 2014. Proceedings. Lecture Notes in
Computer Science 8659, Springer 2014, ISBN 978-3-319-10171-2 [contents]

Fabiana Fournier, Jan Mendling:
Business Process Management Workshops - BPM 2014 International Workshops, Eindhoven, The Netherlands, September 7-8, 2014, Revised
Papers. Lecture Notes in Business Information Processing 202, Springer 2015, ISBN 978-3-319-15894-5 [contents]

o GiOi thiéu
Thu’c‘)’r)g nién: 2000, 2003-2015
= M6t s héi nghi lién quan khac



D | Tai nguyén, cdng cu va tdm anh hwéng

o \ ‘ Process Mining

ProM Software: prom.sourceforge.net

Process mining: www.processmining.org

ProM S series nightly builds: prom.win.tue.nlftools/prom/nightlyS/
ProM 6 series nightly builds: prom.win.tue.nlftools/prom/nightly/
Converting logs (MXML-based) promimport.sourceforge.net

XES: www.xXxes-standard.org and www.openxes.org

Papers et al.: vdaalst.com

IEEE Task Force on Process Mining: www.win.tue.nlf/ieeetfpm/

Intelligence
Society

UnIST
&emema Teav\oiogy . s

c computational  Organizations Supporting our Task Force (1/3)

PENNSTATE

L4 UNIVERSITY=TARTU

e

pwc

Technische Universiteit
e Eindhoven
University of Technology

SUNCORP 3
‘Institu(e ochchnolog_\"

I?‘ PALLAS Gl mrnnempesesaos
N ATHENA

< IEEE
https://www.win.tue.nl/ieeetfpm/lib/exe/fetch.php?media=shared:ieee-
taskforceonprocessmining-meeting-at-bpm2015.pdf
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Tam anh hwéng

—=1"C tlvebf_‘;.p t\‘j\ feare KATHOLIEKE UNIVERSITEIT
s LEUVEN

nec sTo i
N | | o= [esuse
STATE TORVERGATA

INnfosys™ = ===,

s UNIVERSITEIT
LABS GERNT
0N NVOI IR
- University of Haifa
Chiversitel Garthner]

= NASSselt

e EUJITSU

&~ fluxicon rarzficld |

<> 1IEEE

=) I]II]U -BPlrends
\‘" wegian U ersity of BusSINeESS PROCESS T RENDS
Science and Technole >y

IBDIVI > L_AaTAM|

e DO phl qudc gia
= Chau Au, chau Uc, chau A (Nhat Ban ?)
= Chau My ?



Coéng ty Fluxicon

AT

You are responsible for a business You help your clients excel. With our
process. We can help you to: technology you can:
e Reduce cost and variation, e Speed up the process discovery
become more lean. phase.
e Be in control and know what is e Objective data helps to support
going on — despite outsourcing. your recommendation.
e Improve quality by comparing e Improve customer satisfaction
processes beyond KPIs. by doing more, in the same time.
Find out more.__. Find out more.__.

Sure thing. We are Anne and Christian, and we met while studying
software engineering at HPI| Potsdam, Germany, where we first
encountered process mining in 2002. We both went on to pursue our
PhDs in the process mining group of Wil van der Aalst at the TU
Eindhoven in the Netherlands. Our passion is to tell the world about
process mining and its benefits, and to create well-designed,
scientifically accurate, and high performance process mining software.
This is why we founded Fluxicon in 2009.

. Doanh s6 ?
Christian Gunther va Anne Rozinat



@ Cong ty Futura Process Intelligence

PRLog Home | Business Index | Pressroomindex | Press Releases Home

W -fUtU NQ Futura Process Intelligence

W

process intelligence

About | Contact

About

Futura Process Intelligence is an ICT-company focused on developing and offering products and services in the domain of Process
Intelligence. Since Process intelligence is a relatively new area of expertise, there is still al lot of ambiguity about it.

Follow on PRLog

We see Process Intelligence positioned between the domains of BPIM and Bl. Because of the focus on processes and datalinformation
aboutthem it's definitely part of the BPM area. It's also part of the Bl-arena, because we're using process- and data-mining techniques
and software for further analysis to improve the processes and businesses of our customers. We also cover and fill in one quadrant of
the Balanced score card (the quadrant “internal processes”) with our process menitoring and compliance solutions.

The purpose of Process Intelligence is to unlock the hidden knowledge about processes using historical data and help customers to
improve productivity, quality and profitability by making this knowledge explicit and maore comprehensible so they can use it effectively.

Atthe moment we are focusing on our software product Reflect, which is a SaaS application with a business model based on
pay-per-use and subscriptions. Reflectis a tool suite for process mining, analysis and charting, making process models and
animations, etc. In Reflectwe're using genetic algorithms, which have been researched and published atthe Technical University of
Eindhaoven. We have a strong focus on staying ahead in the field, innovating and translating the outcomes of research into solutions that
can help solve and improve real life challenges.

hitp://biz.prlog.org/Futura/. Doanh s6 ?
Peter van den Brand

Share This Page

Website

Category(s):

reflect
futura
process
intelligence
aas
Software
efficiency

o




== Trwong Dai hoc Cong nghé, PHQGHN
- VNU-University of Engineering and Technology FiT

Cac bai toan Khai pha quy trinh co ban

-Phat hién quy trinh
-Kiém tra phu hop
-Tang cuwong quy trinh
-Cac bai toan lién quan

38



Phat hién quy trinh

DS xol: phat Ia ot ohIt TO soisen AES socisen

TS 3 ot ThiE hnan (Tooms Dop) goy ik wa mde
Zaah oo CTac = 558n <O TEnd T VA O c3AC TEmdc

=o®h 55 soas (temm Thol sian holSc SNBSS oaola v )
—————

'\

1111

FELEELLES

Ve w v

T
SIS EEEE ST

'

ET o3t phaz Besa i ose dooc St &8 m and
2o Soms d3fn EESAa (romas oo=ma Hop = hanh '
maons goia IT goy araah danh Sdoaxoh) o =S =8
BEaanih i TSEa TS 30e ohis
Lot goid: damEh (ot cay goaes
- - S— - - Ginn Som waAn SN Las 3 DS tzi Toos
Thooas =n =ees oSas (oo Thd: =an Toos Dan®h ole s FitenT oo © cho= S8c Diat) Sooc Soc

= == == oh3: ST o isen va dooc Stas &4

cE:rs =383 goyec dnn

e Phat hién quy trinh la bai toan d
e Phat biéu bai toan
= |nput: Nhat ky su kién

>
LAY

e

n hinh nhat

= Qutput: M6 hinh quy trinh v&i théng tin bd sung dé phan tich

39



Phat hién quy trinh va bién dich ngwo'c

FiT

e Bién dich nguoc
= Decompiling/Reverse Engineering
= Phién ban chwong trinh dich — phién ban chwong trinh nguoén
= Bai toan kho. Mat théng tin khi bién dich nguorc.
= Mot so tai liéu lién quan

e Phat hién quy trinh

= Phién ban mé hinh quy trinh trong thi hanh — md hinh quy trinh
(ngbn ngl* mo6 hinh hoa)

= “Lap lai so dd khdi” tr mot chwong trinh dich

= Pau vao: khdng la chwong trinh dich, 1a tap cac trwdng hop thi
hanh chwong trinh

= “tén |énh” va gia tri cac thanh ghi ?

= thi hanh “mdt I8nh” khdng 1a mdt may ma co thé nhiéu nguoi

[Wang10] W. Wang. Reverse engineering: technology of reinvention. CRC, 2010

[Kadavy11] David Kadavy. Design for Hackers: Reverse Engineering Beauty. Wiley, 2011

[Nolan04] Godfrey Nolan. Decompiling Java. Apress, 2004

[Nolan12] Godfrey Nolan. Decompiling Android. Apress, 2012

[Kalinovsky04] Alex Kalinovsky. Covert Java: Techniques for Decompiling, Patching,
and Reverse Engineering. Sams, 2004 20
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Tiép can hai giai doan

Event Log -5
sambcudnje : : :
samqfhllhgike ; o il .| |
sam{)g:lhi.kqe ! Ay ;/____- — \ i
sambcdnuje | Traditional + ICL B N TN — Iy |
samfhlgihlhkqe | Approach —— NN A IS 7 Vot
samqfgihlhke ' Ak AN :
samqfghlhike - I — — | 1
sampcudnre : :
sambdncuje ! e :
SAamMmPARCUTE = e e e e e e e e e e e e e e e e e e e e e e e e e e e !

ﬁ=====_==================================m
I Two-phase I
I Approach Transformed Il
I Log Il
” Y 7 X XBZje ”
I c R ® S I
I XYYq-e e —— I
N, *8e .., * ] > i:f{z‘;:e == e ”
”............. XqY Y Ye I
() 1x) (5 (%} 481 103 () (o} {4} {o) 4] {a) (e} XqYYYe Il
I XpZre
Il Abstractions defined over XbZje Il
II ComImon execoution pxutc'tns X P Zre ”

e M6 hinh hai giai doan+ K/pha khia canh bo sung

= Tién x& ly — phat hién md hinh — khia canh bd sung

= M0 hinh hai giai doan: Tién x& ly — phat hi@n md hinh

= Trinh bay: Phat hién mé hinh — Tién x& ly — Khia canh b sung
[Bose12] R. P. Jagadeesh Chandra Bose. Process Mining in the Large:

Preprocessing, Discovery, and Diagnostics. PhD Thesis, Eindhoven University of
Technology, The Netherlands, 2012 41



Nhat ky sw kién

process cases events attributes
acltivity= register regueast
> > > time = 30-12-2010:11.02

35654425 \/ resource — Peaeits
- costs = S50

aclivity= reject reguest
fime = O7=-01=-2017:-174 24
resocource = FPele

costs — 200

AcTivity ™ register reguest
tirme = 30-12-2010:11 .32
resocource = Mike

costs = 50

af_ Ivily= pay compensation
ime — O08-01-2017:12.05

rescource = Ellen

costs = 200

ac livity= reqgister reguest
ime = 20-12=-2010:-11.32

resource = Pete

costs — S50

aclivily= pay compensation
ime = 1S=-01=-2017:710.45
rrrrrrrr = Eller

costs = 200

o Nhat Ky sw klen

Mot nhat ky sw kién (quy trinh) gom nhiéu trwdng hop (case) ‘
m MQ’E trwdng hop: moét 1an thwe hién quy trinh. Mét trwdng hop gom
nhiéu sy kién (event)

= M6t sw kién thwe hién moét “hoat ddng” va cac thudc tinh Y



FiT

Nhat ky sw kién

Case id Event il Properties
Tunestamp Activity Resource Cost
] 35654423 30-12-2010:11.02 Register request Pete 50
35654424 31-12-2010:10.06 Examine thoroughly Sue 400
3S65442S OS-01-2011:15.12 Cheock tacket Mike 100
35654426 06-01-2011:11.18 Decide Sara 200
3S654427  07-01-2011:14.24  Rejoct request Pcte 200
2 IS6S54483 30-12-2010:11.32 Register roquest Mike S0
IS6S5448S 30-12-2010:12.12 Chock tacket Mike 100
35654487 30-12-2010:14.16 Examine casually Pete 400
3S654488 05-01-2011:11.22 Decide Sara 200
350654489 O08-01-2011:12.08 Pay compensation Ellen 200
3 35654521 30-12-2010:14.32 Register request Pete 50
35654522 30-12-2010:15.06 Examine casually Mike 400
3S6S54524 30-12-2010:16 .34 Cheock tacket Ellen 100
35654528 06-01-2011:09.18 Decide Sara 200
35654526 06-01-2011:12.18 Reinatiate request Sara 200
3S654527 06-01-2011:13.06 Examine thoroughly Scan 400
35654530 O08.01-2011:11.43 Check ticket Pete 100
3565453 09.01-2011:09.55 Decide Sara 200
3IS654533 15-01-2011:10.45 Pay compensation Ellen 200
4 35654641 06-01-2011:15.02 Register request Pete S0
356546453 0701-2011:12.06 Check tacket Mike 100
3IS654644 O8-01-2011:14.43 Examine thoroughly Scan 400
IS654645 09-01-2011:12.02 Decide Sara 200
35654647 12.01-2011:15.44 Reject reguest Ellen 200

e Nhat ky sw kién

= Dang cb dong (phai): phat hién mé hinh quy trinh

Caeid  Trace

l

,b,0,¢, b)
,d,6,8,8)

a)c)d’e) f)b)d)e) 8)

(0,4,0,,h)

= Dang day du (trai): nguén dang cé dong, khai phéa khia canh b sung

43



:a—>O—>b

(a) sequence pattern: a—b

e Quan hé di tnrdc =1: Vab € T ndéi a=>1b néu JoeL: a di ngay trirde b trong

¥

y

(b) XOR-split pattern:
a—b, a—c, and bffc

oe
P
A

Py

a

b

(c) XOR-join pattern:
a—c¢, b—c, and a#b

Thuat toan ao: Cac quan hé NKS

K

A

b

a
A

O

O

c

LY ™
~a 7

b

N

Y

O

(d) AND=split pattern:

a—b, a—c, and b||c

(e) AND-+join pattern:
a—c, b—c, and a|b

G: gi=a » CGi=1=b. NoO1 b*a: Vo=L: b khong di1 ngay triedc a.

e Quan hé nhian qua —L: a—>1b <> a=>1babzxa. Khi d6 no1 b<—ra. Quan hé

(va <—1) 1a khéng @i xttng_. hay quan hé < 1a déi ngiu cia quan hé <.

e Quan hé déng thdi ||u: allLtb<> a>1bab>ra. Quan hé || 12 mdt quan hé dodi

ximg.

e Quan hé khong lién ké: #1- a#rb<> a®r.bab»ra. Quan hé # 1a méot quan hé

do1 xirng. Lién hé truc quan t&i luedi Petri biéu dién md hinh quy trinh, khi

a#L b thi tdp moi nit 1ién quan a va tap moi nit 1ién b s& c6 giao 1a tip rong.

e Nhat ky sw kién vi du

= L,=[<a,b,c, d>3 <a,c,b,d>? <a, e, d>]

a b c d e
a L, —1, -1, #1L) —L
b 1, #1L) Iy —1 L)
G <1 Iy #1L, -1 #L)
d #L, “«1, <1, 7L, <1
“1, #L) #1, -1, #1,

%L

44
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Thudt todn

Input: Nhit ki

Thuat toan o

st kién L ¢ dang don gtan

Output: Mo hinh quy trinh o(L)=(PL, Tt Fr) 1a mot wdt dong cong viée

Not dung:

1) Te={t €T 30€EL: t €q}
2) Tr={t €T3o€L: t =first(c )}

&5
1

(1)

2)

(3) To={t ET|Jo€EL: t =last(c )}
(4) Xo={

(A,B)ACTIAA %D ABCTL ABz (0 A

VacA YbEB a—1bAVa mEA: aifia AVby,bEB: bifby)
(5) Ye={(A, B)EXUIV(A’ B')EX,: ACA'ABCB’ =(A, B)=A’B)} »

(6)PL

{D(AB)|(A, B)EYLIU{1L,00}

() Fi={(z, p(AB))(A, BEYLAEAJU

{
(8)al)

(p(A,B).b)I(A, B)EYLAbEBU{(it)t ET:JU{(t, ou)t ETo}
=P TLFL)

=[<a, b, ¢, d>3, <a, ¢, b, d>2, <a, e, d>]

Pa.be o ..
b_\f/ \\'Y- Pbe.d

I it e B s BV
N R \_/
¥ I G

\_L !
Pa.ce H\-\‘ N /'\-/pce.d

Buoc 1: Try = {a, b, ¢, d, e}.

Budc 2: Tr = {a}.

Bude 3: To = {d}.

Bude 4: Xu,= {({a},{b}), ({a}.{c}), ({a}, {e}). ({a}, {be}), ({a}, {cee}),

({b}, {d)), ({c}, {d}), (fe}, {d}), ({bee}, {d}), ({c.e}, {d})}, cd 10 phén ti,
moi phan ti 12 mot cap hai tp con céc hoat dong.

Bude 5: Yi)= {({a}, {be}), ({a}, {ce}), ({be}, {d}). ({ce}, {d})}, c0 4
phan tir nhan dwoc tir Xz sau khi loai di 6 phn tir ({a},{b}), ({a},{c}),

(fa}, {e}), ({b}, {d}), ({c}, {d}), (fe}, {d}).
Bude 6: PL] = {Pa,be, Pa,ce, Pbe,d, Pce,d, iLl, 0L1}

» Bude 7, 8: thiét 1ap cdc cung v nhdn duoc hudi Petri két qua nh trinh bay

tai Hinh 6. R3 rang dAy 1a mot lwdi dong cong viée ding dan.

[Aalst02] Wil M. P. van der Aalst, Boudewijn F. van Dongen. Discovering Workflow
Performance Models from Timed Logs. EDCIS 2002-45-63. 45
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[Leoni16] Massimiliano de Leoni, Wil M. P. van der Aalst, Marcus Dees. A general
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[Ha16] Quang-Thuy Ha, Hong-Nhung Bui, Tri-Thanh Nguyen (2016), A trace clustering
solution based on using the distance graph model. ICCCI 2016 (in press)
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e Troi khai niém trong khai pha quy trinh
= Troi dot ngdt (sudden): thay ddi I&n, tréi dan (gradual): tiép can nhap
pha, tr6i dinh ky (Recurring): theo mua kinh doanh, tréi gia tang
(Incremental): thay dbi duy tri

[Bose14] R. P. Jagadeesh Chandra Bose, Wil M. P. van der Aalst, Indre Zliobaite, Mykola
Pechenizkiy. Dealing With Concept Drifts in Process Mining. IEEE Trans. Neural
Netw. Learning Syst. 25(1): 154-171, 2014.

[Martjushev15] J. Martjushev, R. P. Jagadeesh Chandra Bose, Wil M. P. van der Aalzb
Change Point Detection and Dealing with Gradual and Multi-order Dynamics
Procece Minina RIR 2015 161178
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Bai toan lién quan

e Chuan hoa nhat ky sw kién dau vao
= Pa dang NKSK clia cac td chirc
= Chuéan hoéa dau vao cho cac thuat toan khai pha quy trinh
= XER va XML

e Triru twong hoa mo hinh quy trinh
= Cac muc triru twong hdéa mé hinh quy trinh ]
= Thu gon mo hinh quy trinh va tap moé hinh quy trinh trong t6 chirc
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Trwong Dai hoc Cong nghé, PHQGHN
VNU-University of Engineering and Technology FiT
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Mot so trao doi

-Khai pha quy trinh tai Viét Nam
-Phdi hop
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Viét Nam: Han lam & Cong nghiép
?aqu:tJe:aw 2013

our reference
ZEIN2013ZSEL31 - 72086

SEL 31 - Bart Baesens (KU Leuven) Ha Quang Thuy (Vietnam National University)

Improving Business Process and Complex |

Techniques

Fvent Sequence Analytics using Process Mining

+

The proposal fits into the Viethamese
country strategy, as it is focussing on ICT
and IS support services.

Synergy: The project builds on previous
and on-going research in the region and
in Latin America and China.

Well written, but not always very
concrete. The logical framework explains
more in detail.

Both partners will benefit from this
collaboration.

The topic of process mining seems to be
a global problem.

The needs of the Vietnamese partner are
not so clear: there are some common
(global) concerns, but there is no
concrete connection with the region.

The project’s results could be more
academic than practical. Not clear how to
“experiment” or outreach to firms.

The collaboration with Viethamese local
industry partners could be worked out
more in detail.

The project proposal is rather broad; case
studies are mentioned but not in detail.
The project’s results may be too
advanced for the current level of
technology and staff of vast majority of
Vietnamese firms.

e Dé xuat du an tai Bi: Panh gia (+) va (-)
e Dé tai PHQGHN phat hién mau: sw phéi hop cia Hai Hoa
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Phéi hop cac nhém nghién ciru

e Khai pha quy trinh: dang nghién cteu ?

Canh tranh qudc gia va doanh nghiép vé quy trinh

Cac nghi dinh 19/ND-CP

Két ndi gitra chuyén gia cdng nghé va nha quan ly kinh doanh
Nhu cau thwe tién hién tai va twong lai ?

e Nhom nghién cru Trwong DHCN
= Khai pha quy trinh va khoa hoc dir liéu
= Giang vién, sinh vién, hoc vién cao hoc va nghién ctru sinh
e Nhom nghién ctru tali cac mot s6 doanh nghiép
va cac to chwrc khac
= Nha khoa hoc di¥ liéu

= Nguwoi quan ly céng nghé
= Nguwo&i quan ly nghiép vu
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